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a b s t r a c t
Land use changes induced by nature conservation regulation and management practices, especially in
protected areas, often result in trade-offs between ecosystem services (ESs). Exploring trade-offs
between ESs and linking them with stakeholders can help reveal the potential losers and winners of
land use changes. In this paper, we demonstrate that ES trade-offs do not always go hand in hand with
conﬂicts. The perception of local stakeholders about trade-offs between ESs at three protected sites in
the Great Hungarian Plain were assessed through qualitative methods. In all areas signiﬁcant conserva-
tion measures had been introduced since the 1990s resulting in land use changes. Locals (farmers at each
site and inhabitants at one site) were the main ‘losers’ of the land use changes and related ES trade-offs,
while there were many winners at different spatial and temporal scales. Conﬂicts appeared only
between locals and the national park directorates, and not between locals and other beneﬁciaries of the
new ESs. Due to scale mismatch, locals might not be in direct contact with other stakeholders, and vice
versa, and therefore there is no interface between them for confrontation and negotiation. Integrating
scale into the analysis also helps in advising policy instruments to minimise local-level conﬂicts.
& 2014 Elsevier B.V. All rights reserved.
1. Introduction
Ecosystems provide many goods and services, called ecosystem
services (ESs) that contribute to human well-being (MA, 2003, 2005).
The ES concept is widely recognised, and its importance is underlined
in many policy documents and scientiﬁc studies (e.g. Fisher et al.,
2009; Gómez-Baggethun et al., 2010; MA, 2003, 2005; TEEB, 2010).
Protected areas are designated to conserve natural values and pro-
cesses, and they enable the provision of many ESs beneﬁcial for local
and global communities (Figueroa and Aronson, 2006;Willemen et al.,
2013). However, conservation activities in protected areas in many
cases lead to land use changes (due to restrictions placed on land use
or to rehabilitation activities in degraded ecosystems), which conse-
quently cause trade-offs between ESs (Kari and Korhonen-Kurki, 2013;
Willemen et al., 2013). Trade-offs often result in changes in the
beneﬁciaries of ESs, which might lead to conﬂicts between certain
stakeholder groups.
Studies focusing on land use conﬂicts in protected areas (e.g. Harich
et al., 2013; Hiedanpää, 2002; Maikhuri et al., 2000; Stoll-Kleemann,
2001a; von Ruschkowski andMayer, 2011) usually do not link conﬂicts
to ES trade-offs, but they identify stakeholders, their perceptions,
needs, motives or the main drivers of the conﬂicts. Some studies
underline that conﬂicts can arise during the designation or the
enlargement of protected areas (or after designation, when manage-
ment plans are prepared, rehabilitation work starts, protected species
are (re)introduced or regulation becomes stricter) (Bagnoli
et al., 2008; Hiedanpää, 2002; Stoll-Kleemann, 2001b; West et al.,
2006).The main issues vary, and can include relocation of the local
population, restrictions on local resource use and economic activities
within the park or damage caused by protected species.
On the other hand, there are a number of studies investigating
stakeholder perceptions of ESs (e.g. Agbenyega et al., 2009, Lamarque
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et al., 2011, Castro et al., 2011; Petz et al., 2012), but they do not
explicitly focus on conﬂicts or on protected areas. Related to
protected areas or conservation goals, few research projects attempt
to connect stakeholder preferences of ESs with trade-offs between
ESs (Kari and Korhonen-Kurki, 2013; Martín-López et al., 2012). Acc-
ording to these studies knowledge and perceptions about ESs usually
differ among stakeholder groups at different scales (Agbenyega et al.,
2009; Castro et al. 2011; Kari and Korhonen-Kurki, 2013). Kari and
Korhonen-Kurki (2013) show that if regulatory services (e.g. habitat
services) are given higher importance for conservation purposes,
conﬂicts might occur between conservation bodies and the local
users of provisioning services.
In sum, there are only a few studies that use the ES framework in
assessing land use conﬂicts in protected areas through a qualitative
approach (de Groot, 2006; Niedziałkowski et al., 2014). Moreover, in
Central and Eastern European (CEE) countries, where substantial
changes have occurred in conservation governance since the
political transformations of the 1990s (Kluvánková-Oravská, et al.,
2009), documented evidence on ES-related conﬂicts in protected
areas is still rare (Niedziałkowski et al., 2014).
Our paper intends to ﬁll this knowledge gap by presenting
lessons of qualitative research projects that were conducted in
three protected areas in Hungary. The original aim of the research
projects was to assess ESs in non-monetary terms, but uninten-
tionally land use conﬂicts came to the surface at each site. There-
fore, for this paper we analysed the data of these research projects
especially focusing on ES trade-offs and land use conﬂicts. We aim
to show (1) the links between ES trade-offs and land use conﬂicts
and (2) how the connection between the ES trade-offs, stake-
holders and conﬂicts can assist in advising policy instruments. Our
ﬁndings also give insight into the regional characteristics of
conservation-related land use conﬂicts in a CEE country.
This paper is organised as follows. In Sections 2 and 3 the
explanation of the main concepts and the description of the study
areas are given, followed by an introduction to the applied methodol-
ogy in Section 4. The results and discussion section (Section 5) consists
of four main parts. In the ﬁrst two parts the ES trade-offs and conﬂicts
are discussed: in Section 5.1. the main trade-offs are connected to
stakeholders and conﬂicts, and in Section 5.2 scale and other aspects
are included in the analysis. In Section 5.3 different policy instruments
are identiﬁed, based on the previous analysis, for conﬂict resolution. In
Section 5.4 further methods are presented to enrich and deepen the
analysis. Finally, in Section 6 the main lessons are summarised with
emphasis on their relevance to conservation policy.
2. Main concepts and deﬁnitions
2.1. Ecosystem services
In our research projects we used the most common deﬁnition
of ESs as given by the Millennium Ecosystem Assessment (MA):
“the beneﬁts that people derive from ecosystems” (MA, 2003,
pp. 53). Our typology of ESs was also based on the MA (2003,
2005), and we distinguished provisioning, cultural and regulating
services. Supporting services were not included in the ﬁnal
analysis to avoid double counting (Hein et al., 2006; TEEB, 2010)
in spite of the fact that at two study sites (Tiszaalpár wetland and
Peszéradacs meadows) they were also investigated. For the classi-
ﬁcation of ESs we used the list of the MA (2005) and Hein et al.
(2006) with some modiﬁcations.
2.2. Trade-offs between ESs
In the current literature on ESs, trade-offs between ESs are
often recognised (e.g. Bennett et al., 2009; Rodríguez et al., 2006;
TEEB, 2010). Ecosystems, as complex systems, provide multiple ESs
that are interlinked with usually non-linear relations (Bennett
et al., 2009; Rodríguez et al., 2006). ESs can co-vary positively or
negatively (Ring et al., 2010; TEEB, 2010). In the latter case trade-
offs occur when there is a decrease in the provision or ﬂow of a
certain ES as a consequence of an increase in the provision or ﬂow
of another ES (Bennett et al., 2009; Rodríguez et al., 2006). In our
analysis we applied this deﬁnition as a basis for identifying trade-offs
between ESs. Trade-offs between ESs can have an effect on different
spatial levels from local to global and in different time ranges from
the present to a distant future (Ring et al., 2010; Rodríguez et al.,
2006, TEEB, 2010). Although ES trade-offs might appear unintention-
ally, they are frequently the result of certain policy or management
decisions. These decisions can affect the quantity and the composi-
tion of ESs in a certain ecosystem (Rodríguez et al., 2006). Interven-
tions can have positive (e.g. rehabilitation of degraded areas) or
negative effects (e.g. converting biodiversity rich areas into cropland)
on biodiversity. It is also emphasised that ES trade-offs can affect
different stakeholder groups (Ring et al., 2010; TEEB, 2010).
In our analysis we focused only on the trade-offs between ESs
and did not consider other types of trade-offs, e.g. between
biodiversity and other goals (e.g. social, economic, political), or
between beneﬁciaries of ESs (see. e.g. McShane et al., 2011, Butler
et al., 2013). We concentrated only on those ES trade-offs that
were perceived by local stakeholders. In our case ES trade-offs
occurred in favour of biodiversity conservation as a consequence of
positive changes in nature conservation policy and related man-
agement decisions of the national park directorates (NPDs).
2.3. Stakeholders
In relation to ESs we used the deﬁnition for stakeholders from
TEEB: “stakeholders refer to persons, organisations or groups with
interest in the way a particular ecosystem services is used, enjoyed
and managed” (TEEB, 2010, p. 225). Stakeholders can be grouped in
many ways (e.g. primary or secondary, active or passive, according
to different spatial and temporal scales, based on economic and
social factors, based on their interests and inﬂuence) (see e.g. Butler
et al., 2013; Grimble and Wellard, 1997; Reed et al., 2009). Swallow
et al. (2009) even distinguish beneﬁciaries, who beneﬁt from ESs,
stewards, whose actions affect the ﬂow of ESs and intermediaries,
who mediate and shape interactions between the other two groups
and the groups and ecosystems.
In our analysis we used the above mentioned deﬁnition and we
distinguished local, regional and global groups of stakeholders in
the present and we also considered the future generation. Local
stakeholders were considered as primary stakeholders, especially
local farmers, local inhabitants and the NPDs, because they are the
most directly affected by any changes in ESs and they have the
most direct inﬂuence on the ﬂow of ESs as well. They are
beneﬁciaries and stewards as well according to the categorisation
of Swallow et al. (2009).
2.4. Levels of needs related to ESs and ES trade-offs
ES trade-offs can affect some constituencies of well-being in a
positive or negative way (MA, 2003). There are a number of
categorisations for the dimensions of human well-being (see e.g.
IPBES, 2013; Maes et al., 2013; MA, 2003), which are closely
related to different dimensions of human needs and capabilities
(see e.g. Maslow, 1943; Max-Neef et al., 1989; Nussbaum, 2006).
In our analysis we used Maslow’s hierarchy of needs: physio-
logical, safety, belongingness/love, esteem and self-actualisation
(Maslow, 1943) as indicators of changes in well-being of local
stakeholder groups. We distinguished two groups of needs:
physiological and higher level needs including all other categories
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of Maslow and linked them to ESs, the decrease of which was
perceived by some stakeholder groups.
2.5. Land use conﬂicts in protected areas
Conﬂicts are usually deﬁned as situations, where parties with
different goals or interests clash. Conﬂicts related to ESs often fall into
the category of land use conﬂicts, biodiversity conﬂicts or conservation
conﬂicts. Land use conﬂicts can be deﬁned as a conﬂict where groups
of people disagree, have different stakes or interests in how the land
should be used (Havel, 1986). In protected areas land use conﬂicts can
also be considered as biodiversity conﬂicts with focus on differing
interests toward some aspects of biodiversity (White et al., 2009) or
conservation conﬂicts, where parties have different opinions about or
interests in conservation objectives and activities and where one party
is perceived to assert its interest at the expense of another (Redpath
et al., 2013). Although these categories are slightly different, in relation
to protected areas, they often overlap. They are usually interpreted as a
social phenomenon as opposed to human-wildlife conﬂicts, where
wildlife (e.g. certain species) is also considered a stakeholder (Redpath
et al., 2013; White et al., 2009). Currently there is no uniﬁed or
consolidated theoretical basis for researching conservation related
conﬂicts and no uniﬁed methods for their analysis, as the focus is
usually on case studies (White et al., 2009). In spite of this fact many
theoretical approaches can be used for the analysis of conﬂicts, e.g.
theoretical frameworks from sociology (e.g. Dahrendorf, 1958), social-
psychology (e.g. Deutsch, 1949, 1973; Deutsch and Coleman, 2000), or
given the complexity of such conﬂicts more interdisciplinary appr-
oaches as well, e.g. political ecology (e.g. Martinez-Alier, 2002) or
peace studies (e.g. Galtung, 1965, 1996).
In our analysis we followed the above mentioned deﬁnition of
land use conﬂicts and focused on land use conﬂicts related to
trade-offs between ESs in protected areas. The aimwas to examine
if connecting ES trade-offs with beneﬁciaries helps us to better
understand land use conﬂicts. Scale, directness of use and the level
of needs were used as further aspects in the analysis, but the aim
was not to identify other reasons or drivers of conﬂicts.
2.6. Policy instruments related to ES trade-offs
A wide range of policy instruments is available in public policy
in general (see e.g. Howlett, 2005) and in biodiversity policy in
particular, ranging from regulation through economic incentives to
soft policy instruments like information provision (see e.g. OECD,
1999, 2003, 2004). These instruments can be used in relation to
ESs as well.
In this paper we advised different policy instruments suited to
certain ES trade-offs and to the groups of winners and losers.
These instruments included regulation, economic instruments
(loans, compensation, payments for ESs (PES), market creation
for ESs (MES)), instruments related to information ﬂow (commu-
nication, awareness raising, training) and involvement of stake-
holders in management (lease agreements, joint planning,
adaptive management, involvement of farmers in tourism, educa-
tional activities and research).
3. Study areas and the policy context
Our research was carried out at three case study sites, located in
the eastern part of Hungary, in the Great Hungarian Plain (see Fig. 1).
All three sites are part of the Natura 2000 network of the EU and a
large proportion of them are also protected under national law.
Fig. 1. Map showing the location of the three study sites.
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The ﬁrst site is the Alpár wetland (approximately 5000 ha) by
the river Tisza. During a serious ﬂood in 1998, the area that had
previously been used for crop production was turned into a wetland
as the dike protecting the ﬁelds was destroyed by the regional
water management directorate to save the downstream settle-
ments. While the dike was not rebuilt after the ﬂood, the wetland
became permanent, preventing farmers from being able to continue
their agricultural activities. Part of the site belongs to the Kiskunság
National Park, the second oldest national park in Hungary, and the
entire area is designated as a Natura 2000 site. It provides habitat
for many protected bird and plant species (Bártol, 2008; Kalotás,
2012; Rakonczay, 2001). Four settlements are situated along the
wetland: Bokros (now part of Csongrád), Lakitelek, Tiszaalpár and
Tiszaug. Lakitelek and Tiszaalpár have a population of less than
5000 each, while Tiszaug and Bokros are much smaller with the
number of local inhabitants not reaching 1000 in each settlement
(Hungarian Statistical Ofﬁce, 2013).
The second site is the Peszéradacs meadows (5700 ha), situated
on the north-eastern part of the Kiskunság National Park and the
Great Hungarian Plain. It is characterised by a diverse and mosaic
landscape consisting of patches of marshes, grasslands, pastures
and sandy forests. Several rare and endangered plant species can
be found here, among them many orchids. The area is very rich in
insects and butterﬂies. Among vertebrates, the meadow viper
(Vipera ursinii rakosienis) is the most important reptile species
and a wide variety of birds can be seen here (Máté, 2010;
Rakonczay, 2001). Extensive livestock grazing is a characteristic
of the area, but it has been restricted by nature conservation
regulations since the 1990s. Four settlements are located around
the meadows: Kunadacs, Kunbaracs, Kunpeszér and Tatárszent-
györgy with a total population of less than 5000 across all four
villages (Hungarian Statistical Ofﬁce, 2013).
The third site is the Magyarcsanád ﬂoodplain (approximately
1400 ha) by the River Maros, in the south-eastern part of the
Hungarian Great Plain. The area belongs to the Körös-Maros National
Park established in 1997, one of the youngest national parks in
Hungary. The landscape is characterised by mosaics of grassland,
arable land, orchards and forests (Fodor et al., 2011). Farming and
forestry activities have been restricted in the area since the 1990s.
There are many protected plant and bird species at the study site
(Erdős et al., 2013; Kalotás, 2008; Málovics et al., 2011). Three
settlements are located in the vicinity of the ﬂoodplain: Apátfalva,
Magyarcsanád, and Csanádpalota with a total population of less than
7500 (Hungarian Statistical Ofﬁce, 2013).
The three sites have common features concerning their land
use change history. Before the river control activities of the 19th
century, water shaped the landscape at all three sites, nourishing
wetlands, grasslands and forests and enabling extensive land
use. The controls placed on the Danube, Tisza and Maros Rivers
and subsequent drainage considerably changed the water man-
agement of the areas and as a consequence wetlands gradually
dried and turned into productive agricultural land. During the
previous socialist socio-political regime, intensive agricultural
production (including forest management of tree plantations)
was the dominant land use type at all three sites. Following the
political transformation in the 1990s, nature conservation was
strengthened in Hungary: a new and progressive nature con-
servation law was passed in 1996 and new national parks were
founded. The national park directorates (NPDs) were able to buy
or in some cases appropriate land that was previously managed
by cooperatives for conservation purposes (Rakonczay, 2009).
NPDs at the study sites used this opportunity to start to manage
part of the acquired land themselves, and leased part of it to
local land users with restrictions on farming. In order to fulﬁl
conservation goals, the directorates converted croplands into
wetlands or grasslands and started the conversion of wood
plantations into natural forests (Bártol, 2008; Málovics et al.,
2011; Máté, 2010; Molnár, 2003). Overall, a more extensive land
use became dominant in the three areas. By the time of
Hungary's accession to the EU in 2004, sites of community
importance had been designated into the EU's Natura 2000
network, including most of the nationally protected areas
(Haraszthy, 2013). In our research area all sites now belong to
the Natura 2000 network. After accession, more EU funds
became available for rehabilitation work, nature-friendly man-
agement on farms and compensation for restrictions (EC, 2007).
In the case of the Alpár wetland and Magyarcsanád ﬂoodplain,
rehabilitation projects have been carried out by national park
directorates with EU co-ﬁnancing to facilitate natural processes
and to eradicate invasive species (Bártol, 2008; Gaál et al., 2008).
Table 1
The main characteristics of the applied methods.
Main characteristics of the research
projects
Alpár wetland Peszéradacs meadows Magyarcsanád
ﬂoodplain
Research period November 2007–February 2009 May 2010–March 2012 June 2010–
January 2011
Semi-
structured
interviews
Number of interviewees
(by stakeholder group)
56 persons 25 persons: 26 persons
NPD:2 NPD: 8 NPD: 1
Farmers: 22 Farmers: 13 Farmers: 9
Local agricultural agencies: 2 Local agricultural agencies:1 Hunters: 2
Fishermen:1
Local governments: 3 Local governments:3 Local
governments: 3
Regional water management directorate: 2 Local citizens:
10Nature conservation NGOs: 1
Fishermen: 7
Hunters-foresters: 6
Local citizens: 11
Focus groups Number of focus groups 3 focus groups 2 focus groups –
Main stakeholder groups
involved
In all three focus groups: land users, mayors, local NGOs, and in
one focus group NPD ofﬁcials participated as well
Focus groups were held for farmers
and for NPD ofﬁcials separately
–
Number of participants 4, 6 and 10 persons in Bokros, Lakitelek and Tiszaalpár
respectively
17 farmers in the ﬁrst, 8 NPD ofﬁcials
in the second focus group
–
NPD: National park directorate.
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In the Alpár wetland an outdoor educational path and an
educational centre were established with EU co-funding. Agri-
environmental schemes also became available for land users at
all three sites (NHRDP, 2011).
4. Methodology
Our ﬁndings are based on a secondary analysis of background
documents, reports, notes and transcripts of three research pro-
jects on qualitative assessment of ESs in order to identify links
between ES trade-offs and land use conﬂicts. The original research
projects were carried out between 2007 and 2012 in the three case
study areas. The projects in Tiszaalpár wetland and Peszéradacs
meadows were co-ordinated by the Szent István University of
Gödöllő, while the project in the Magyarcsanád ﬂoodplain was co-
ordinated by the University of Szeged. Prior to the ﬁeld work, desk
research was conducted to understand the history of land-use, the
sites' natural values, ESs and the socio-economic characteristics of
the areas. Qualitative data collection methods such as semi-
structured interviews (at all sites) and focus groups (at two sites)
were applied to identify ESs and trade-offs between ESs perceived
as important by different stakeholder groups (see Kelemen et al.,
2009; Málovics et al., 2011; Margóczi et al., 2012 for more details
about the case studies of Alpár wetland and the Magyarcsanád
ﬂoodplain). Natural scientists were also consulted for their scien-
tiﬁc views on ESs at each study site.
Table 1 provides detailed information on the research methods
applied.
The semi-structured interviews (Patton, 2002) focused on how the
main stakeholders perceived the ESs of the area, and what changes
they saw in the land use patterns and the related ESs. Interviewees
were chosen among local stakeholders (key informants and local land
users having daily relationship with the natural environment or
knowledge about the area) by using purposeful and snowball sam-
pling (Patton, 2002). More interviews were conducted in the Alpár
wetland compared to the other two sites due to the larger number of
local inhabitants. Interviews lasted from 30min to 3 h, with an
average duration of an hour and were conducted in pairs, with one
of the interviewers asking questions, while the other making detailed
notes. Some of the interviews were carried out by graduate students
(from the University of Szeged and the Szent István University of
Gödöllő in the Alpár wetland and Peszéradacs meadows) previously
trained by the researchers. In the Alpár wetland 7 interviews, in the
Peszéradacs meadows 12 interviews were tape recorded, but in other
cases, where the interviewees did not wish researchers to record the
discussion, only detailed notes were prepared.
Ecosystem services were not directly mentioned by the research-
ers during the interviews, since previous experience had shown that
locals were not familiar with the term and had difﬁculties relating to
the scientiﬁc categories. Questions addressed the personal relation-
ship of the interviewee to the landscape, actual land use practices
and their perceived changes, and the valuable elements of the local
natural environment.
The focus group method (Barbour, 2007) was applied at two case
study sites. In the Alpár wetland area, the aim of the focus groups
was to prioritize ESs within the local community and discuss the
main trade-offs between ESs. Representatives of different stake-
holder groups were invited to the focus group meetings in order to
promote sharing and discussion of different views on ESs. The focus
groups of Peszéradacs meadows centred on understanding the
conﬂicting situation between local farmers and the NPD. Based on
previous experiences in the Alpár wetland, focus group discussions
were organised for farmers and NPD ofﬁcials separately. Clarifying
the problems of the farmers was chosen as the main focus of the
ﬁrst discussion and then reﬂections from the NPD ofﬁcials on these
problems was the focus of the second focus group meeting.
A professional moderator facilitated each meeting, being attentive
to give every participant an equal opportunity to take part in the
discussions. Focus group meetings lasted between 1.5 and 2 h and all
were tape recorded and literally transcribed for further analysis.
For this paper transcriptions and notes of semi-structured
interviews and focus groups were analysed using qualitative con-
tent analysis (Stemler, 2001) to unfold the perception of stake-
holders on the trade-offs between ESs and related conﬂicts. An a
priori coding agenda (based on the list and categorisation of ESs
Table 2
Consequences of identiﬁed ES trade-offs: winners and losers and conﬂicting parties.
Main aspects
of the
analysis
Identiﬁed ES trade-offs and their main consequences
ES trade-offs Provisioning services
(* ) contra Provisioning
services (+ )
Regulating services (* ) contra Provisioning services (+ ) Cultural services (* )
contra
Regulating services (* )
contra
Cultural services (+ )
ES increased
(* ) Provisioning services
(+ )ES
decreased
(+ )
Main ESs
affected
Fodder (* ) Habitats, biodiversity (* ) Flood protection and water
regulation (* )
Recreation, education,
research (* )
Habitats, biodiversity (* )
Crop(+ ) Crop, fodder, meat (+ ) Recreation, sense of place
(+ )Crop, fodder, meat (+ )Crop (+ )
Winners and
losers
Winners: NPDs Winners: NPDs local, regional
and global communities, future
generations
Winners: regional water
management directorate,
downstream settlements
Winners: NPDs, local
inhabitants, visitors,
students, researchers
Winners: local, regional and
global communities, future
generations
Losers: local farmers
Losers: local farmers Losers: local inhabitantsLosers: local farmersLosers: local farmers
Conﬂicting
parties
Local farmers and the
NPDs
Local farmers and the NPD Local farmers and the NPDs No conﬂict occurs Local inhabitants and the
NPDs
Relevant case
studies
Alpár Alpár, Peszéradacs,
Magyarcsanád
Alpár Alpár, Peszéradacs,
Magyarcsanád
Magyarcsanád
Legend: (* ) : increased (+ ) decreased, NPD: National park directorate.
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derived from scientiﬁc literature) was used to identify the main
trade-offs and emergent codes were developed to understand the
links between ES trade-offs and conﬂicts.
5. Results and discussion
5.1. Land use change, trade-offs and conﬂicts
Due to the changes in conservation regulation and increased
conservation activities, land use changed to a large extent in all three
areas. Intensive agricultural and forest management disappeared or
were reduced considerably, giving room for the rehabilitation of
habitats and nature-friendly management. As a result, some ESs app-
eared or gained more importance, while others were lost or reduced,
so trade-offs occurred between services. The land use changes and the
resulting trade-offs between ESs had a strong inﬂuence onwho gained
and who lost in each case study area. One could expect that trade-offs
led to conﬂicts between various stakeholders about access to ESs.
However, our empirical data showed that conﬂicts did not always
occur when ES trade-offs could be recognised and that stakeholders in
conﬂict were not always those whowere thewinners and the losers of
the land use change.
Table 2 shows the main type of identiﬁed trade-offs between
ESs and the consequences in terms of changes in beneﬁciaries and
occurrence of conﬂicts. We included only ESs where changes were
highlighted by the local stakeholders.
5.1.1. Trade-offs between different provisioning services
The composition of provisioning services changed in the Alpár
wetland. Crop was reduced, while fodder increased. Farmers had
to stop crop production on the lower parts of the wetland as the
area was continuously under water. The NPD bought or appro-
priated land in and around the wetland, converted the cropland
into grassland and started animal grazing on the upper parts,
which was not permanently covered by water.
“Corn is no more but a memory today. We could grow very nice
corn in earlier times, it was not weedy, it was rich, but you
cannot see it any more. (…) The grey cattle have a more stable
future. They can still live on here. This is an environmentally
conscious management alternative for this area.” (Focus1_Alpár)
In this way the NPD was the winner of the changing provision-
ing services in the Alpár wetland and the farmers were the losers.
It created conﬂicts between affected parties, while the farmers did
not appreciate that the NPD started animal grazing, even if it was a
tool for ecological restoration and conservation management in
the area. They felt that the NPD started to compete with them for
land and also for agri-environmental payments.
5.1.2. Trade-offs between regulatory and provisioning services (1)
Regulatory services increased at all three sites, especially with
the development of habitats and biodiversity. At the same time,
some provisioning services were lost or reduced in quantity, e.g.
crop in all three areas, fodder and meat from intensive animal
grazing in Peszéradacs meadows and Magyarcsanád ﬂoodplain. In
the Alpár wetland, as it was previously mentioned, most farmers
gave up farming due to the evolution of the wetland and the land
acquisition of the NPD. In the Peszéradacs meadows and Magyarc-
sanád ﬂoodplain, agricultural activities had been signiﬁcantly rest-
ricted by the NPDs (e.g. restrictions on water retention, harvesting
dates or the maximum number of livestock).
New and improved habitats at all sites were beneﬁcial for the
NPDs, for local, regional and global communities, and even for future
generations. The main losers of the changes were the local farmers at
all sites, whose livelihoods were based on the provisioning services
(e.g. crop and fodder) previously provided by the landscape.
Conﬂicts appeared between the NPDs and farmers only. While
restrictions on farming considerably affected the life and subsistence
of local farmers, they did not appreciate the evolving natural cond-
itions, even though they were also beneﬁciaries of the improved
habitats. Moreover, the functionality of the reconstructed habitats
and the positive effects of increasing biodiversity were questioned by
farmers many times. When they observed the disappearance of
cultivated plots and saw reconstructed habitats in their transitional
state, the landscape looked messy to them, especially when weed or
invasive species appeared.
“For me the old cultivated land was the real landscape. The
current landscape is wild and feral for me. I would like to
restore the older state which is not in contradiction with nature
conservation and protected species; they used to have their
place in the former times as well.” (Int_Alpár)
In the Alpár wetland farmers emphasised that even if they
were able to sell their land to the NPD, they were not satisﬁed, as
they intended to continue farming.
“People stopped cultivating their land because of the continuous
ﬂoods for ﬁve or six years. Many even sold their land to the
National Park, though farming could be really proﬁtable today.”
(Int_Alpár)
In the Peszéradacs meadows and Magyarcsanád ﬂoodplain farm-
ers could continue farming but the restrictions issued by the NPDs
signiﬁcantly reduced their yield.
“In old times we cut the grass between the 10th and 30th of
June. The aftergrass grew until autumn (so it could be grazed),
but after a late mowing there is no grass for grazing.”
(Int_Peszéradacs)
Despite the fact that they could apply for agri-environmental
payments to cover their losses, consciously decreasing yield was
seen by farmers as a waste of agricultural potential (i.e. fertile soil
conditions), which could have been exploited by more intensive
farming practices.
They accused the NPD for causing them economic losses.
5.1.3. Trade-offs between regulatory and provisioning services (2)
Due to the rehabilitation of the wetland area, ﬂood protection
and water regulation also improved in the Alpár wetland, but at
the same time crop production decreased. Therefore, a trade-off
occurred between regulatory services and the provisioning ser-
vices in this area. Downstream settlements were the main bene-
ﬁciaries of the improved ﬂood protection, gaining more security,
while the the local farmers experienced losses of crops.
Conﬂicts appeared between local farmers and the NPD in the
Alpár wetland, even though destroying the dam, which ﬂooded
the area, was initiated by the regional water management direc-
torate and the main beneﬁciaries were the downstream towns.
The interviewed farmers recognised the downstream settlements
as potential gainers, however they accused the NPD as being again
the predominant ‘winner’ of the evolving habitat.
“They let the Tisza out here to protect Csongrád and Szeged
[two downstream settlements]. When the Tisza is ﬂooding,
there is water everywhere, until the horizon. (…) The ﬂood-
plain became much uglier since it was designated for protec-
tion.” (Int_Alpár)
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5.1.4. Trade-offs between cultural and provisioning services
The more diverse habitats had a positive inﬂuence on some
cultural services as well, e.g. scientiﬁc research increased in all
three areas. Environmental education gained more importance in
the Alpár wetland and Magyarcsanád ﬂoodplain, while tourism
and recreational activities increased in the Alpár wetland and
Peszéradacs meadows. Therefore, there was a trade-off between
these cultural services and the decreased provisioning services.
The NPDs, the local inhabitants, visitors, scientists and students
were the winners of the changing situation, while the losers were
the local farmers. In spite of the trade-off no conﬂict occurred
between the affected parties concerning cultural services. The
reason might be that locals saw an opportunity in these cultural
services as well as a source of potential income.
“I believe that we should talk about tourism as a future possibility.
But to this end we have to restore the natural beauty of the area
and we have to improve the infrastructure. Maybe this can be
done in ten years, but who knows how much time is needed in
these poor times.” (focus1_Alpár)
5.1.5. Trade-offs between regulatory and cultural services
In the Magyarcsanád ﬂoodplain trade-off occurred between
regulatory services (habitat provision) and some cultural services
(recreation and sense of place), as the access to some of the
previously visited riverbank sites were restricted. Regulating ser-
vices were appreciated by the NPD, the local, regional and global
communities, while the losers of the lost cultural services were the
local inhabitants. Even if there were a larger group of winners, and
local inhabitants were winners as well, conﬂicts occurred only
between local inhabitants and the NPD. In the interviews local
inhabitants expressed their negative feelings about the situation.
“They have bought the road as well and because of the
afforestation it is impossible to enter the area. Planting native
trees is a good thing but now it is impossible to enter the forest.
And the river bank would be so beautiful if there was access to
it and an educational path. It is forbidden to ﬁsh too. This
doesn’t support hiking and discovering nature, which is bad,
although I don't want to defend anglers because they leave a lot
of rubbish behind. This ‘Do not step on the grass!’ strategy is a
bad tactic.” (Int_Magyarcsanád)
5.2. Including scale and other aspects related to the use of ESs in the
analysis
Our investigations showed that mainly locals (farmers in all
areas and local residents in the Magyarcsanád ﬂoodplain) experi-
enced losses, while groups from local to global scales beneﬁted
from the ES-trade-offs. The following table lists the most
important ESs identiﬁed, the main beneﬁciaries and some impor-
tant aspects related to the ESs.
Table 3 helps us in explaining why conﬂicts occurred only between
the NPDs (as winners) and the local resource users (as losers), even
though there were other winners of the ES trade-offs. Farmers in all
areas were affected by the loss of provisioning services directly used
and connected to physiological needs, plus the loss was realised in a
short period of time after the changes occurred. Residents in the
Magyarcsanád ﬂoodplain suffered from the loss of some cultural
services. Although these ESs were partly indirectly used and served
higher levels of needs (e.g. affection and sense of belonging) they were
part of the everyday life of locals before and the loss was experienced
shortly after the changes occurred. Even if locals (farmers at all sites
and residents in the Magyarcsanád ﬂoodplain) might have appreciated
some of the new regulating or cultural services as well, these services
satisﬁed higher level needs (e.g. safety and protection, affection and
sense of belonging, esteem and self identity), had a longer time range
to be realised and were used partly indirectly.
Changes in the land use occurred for nature conservation purp-
oses due to changing nature conservation regulation and the
management activities of NPDs in all areas. NPDs played an active
role in these changes and they were also one of the winners of ES
trade-offs. NPDs are local actors with whom the other local land
users (farmers and residents) have direct contact. They have the
power to induce land use changes, they have an active presence in
the ﬁeld through their rangers and they are able to control and
monitor the activities of other land users. Moreover, while NPDs
work for the conservation of a common good, their value orienta-
tion is different from the locals, and they many times represent
other stakeholder groups at larger spatial scales and future genera-
tions. Even if local land users realized the other beneﬁciaries of the
changes (e.g. downstream settlements or visitors and researchers)
they did not have direct relations with the other stakeholder groups
at larger scales. This scale mismatch might explain why local
residents did not consider these other groups as conﬂicting parties
and why they clashed only with NPDs.
5.3. Using the ES-trade-off—beneﬁciary—conﬂict analysis to advice
policy instruments
Linking ES trade-offs with winners and losers at different scales
can help identify a broad range of solutions as shown in Table 4.
When conﬂicts occur between local land users and the NPDs,
the use of conﬂict resolution methods is beneﬁcial. Techniques are
available (see e.g. Bagnoli et al., 2008; Daniels and Walker, 2001;
Lewis, 1996; Emerson et al., 2003); but NPDs ofﬁcials might need
training or assistance in using these methods and developing the
required skills.
Table 3
Changes in ESs, beneﬁciaries and some related aspects (utilisation, needs and scale).
ES Changes Beneﬁciaries Utilisation Level of needs* Spatial scale of the
changes
Temporal scale of the
changes
Crop + Farmers Direct Physiological Local Short term
Fodder * NPD Direct Higher levels Local Short term
Habitat * NPD, citizens Indirect Higher levels Local to global Long term
Flood protection * Downstream settlements Direct higher levels
(Safety)
Regional Short to long term
Tourism, education,
research
* NPD, visitors, students, researchers,
citizens
Direct and
indirect
Higher levels Local to global Short to long term
Recreation, sense of
place
+ Citizens Direct and
indirect
Higher levels Local Short term
Legend: (* ) increased (+ ) decreased.
n levels of needs are based on the category of Maslow (1943): physiological, safety, belongingness and love, esteem and self-actualisation.
E. Kovács et al. / Ecosystem Services ∎ (∎∎∎∎) ∎∎∎–∎∎∎ 7
Please cite this article as: Kovács, E., et al., Understanding the links between ecosystem service trade-offs and conﬂicts in
protected areas. Ecosystem Services (2014), http://dx.doi.org/10.1016/j.ecoser.2014.09.012i
In addition, communication with the conﬂicting parties about
the goals and plans of the NPD and the reasons behind manage-
ment decisions is essential. Our study showed that local land users
are usually not fully aware of the goals of the NPDs, such as the
rationales behind their activities and the desired or expected
results. Therefore it is advisable for NPDs to put more emphasis
on information and knowledge sharing and to intensify personal
contacts with local people. An active dialogue with local land users
can also make conservation activities more effective, especially if
locals take part in management activities (Daily et al., 2009;
Knight et al., 2006). Through mutual information sharing, con-
servation experts can learn about local ecological knowledge and
experience, while locals might understand the reasons for restric-
tions and required management much better. With more informa-
tion on the perceptions of the land users, payments schemes for
ESs can be better designed as well (Muradian et al., 2010;
Petheram and Campbell, 2010).
If the NPDs and local farmers compete for the use of provision-
ing services, NPDs can think of involving the farmers in nature
management (e.g. in extensive cattle grazing) through leasing
agreements, instead of managing the area on its own. However,
the required change in land management (e.g. shift from crop
production to animal grazing) might be difﬁcult for the farmers
and require more training and also ﬁnancial assistance for the start
up (e.g. favourable loans).
In cases where the improvement of habitats is achieved at the
expense of losing provisioning services, NPDs can use a wide range
of instruments to alleviate the conﬂict situation and assist farmers.
If the NPD has the capacity and authority, it can start to adjust the
conservation rules more to the local circumstances in order to
better balance the economic and conservation outputs. Assisting
the farmers to enrol in compensation or publicly ﬁnanced pay-
ment for ecosystem services (PES) schemes can also be useful.
Promoting products based on nature-friendly farming, introducing
local brands and helping the evolution of markets for these
products may also be ways towards alleviating the difﬁculties
brought about by change. PES and MES (market for ecosystem
services) are also advised in the scientiﬁc literature (Engel et al.,
2008; TEEB, 2011) and guides are available (see e.g. Banerjee et al.,
2013; Forest Trends et al., 2008; Smith et al., 2013). In the long run
a more intensive collaboration in planning and management and
taking steps toward adaptive management is also favourable (see
e.g. Allen et al., 2010; Armitage et al., 2007; Borrini-Feyerabend
et al., 2004; Holling, 1978), although it requires a robust change in
the operation of NPDs.
When the provision of habitat (regulatory service) can be
achieved only with restrictions on the access to some cultural
services important to local inhabitants, NPDs can involve the local
residents in planning the management of the area to ﬁnd a balance
between restricted and freely accessible areas.
When habitat services increase and provisioning services
decrease, then communities at larger scales are winners as well.
They can be involved in ﬁnancing the ﬂow of habitat services by
contributing to compensation or PES schemes. It is usually done by
allocating part of the taxes to ﬁnance these schemes. Communica-
tion and awareness- raising are especially important in this case,
so citizens can gain knowledge about the availability and values of
habitats.
When downstream settlements are winning from the increased
level of ﬂood protection services, theoretically there is an oppor-
tunity to design a PES scheme between these settlements and the
farmers, who were affected negatively by the decreased provision-
ing services. However, institutional arrangements are needed in
order to make this solution operational (Greiber and Salzman,
2009).
When cultural services are enjoyed by population at a larger
scale, and farmers are the losers of decreasing provisioning
services, using products from nature-friendly management in local
tourism (e.g. in restaurants, hotels, fairs) can contribute to com-
pensate farmers for their losses. Farmers can also be encouraged to
participate in local ecotourism, environmental education activities
or even contribute to research, through offering their sites for
visits, which can increase their income as well.
5.4. Further methods to deepen the analysis of ES related conﬂicts
Although ES trade-offs can be the main reasons behind land use
conﬂicts in protected areas, further reasons and drivers might
exist. Different values, insufﬁcient information, structural pro-
blems external to the parties involved and relational problems
can also be important factors in a conﬂict situation (Moore, 2003).
In our research the general economic situation of farmers, the
relationship of locals with the NPDs in the past, the new regulation
of EU accession and available funding, probably also shaped the
conﬂict situations.
Qualitative methods to reveal ES trade-offs and related land use
conﬂicts have their limitations. There might be other trade-offs
between ESs besides the ones perceived by the interviewed
stakeholders and by those who participated in the focus groups.
Ecological, economic and interdisciplinary research can enhance
Table 4
Potential policy instruments related to winners and losers of ES-trade-offs.
ES trade-offs increased ES—decreased
ES
Winners–losers Need for conﬂict
resolution
techniques
Potential policy instruments (used by NPDs or national policy makers)
Provisioning (fodder)–provisioning
(crop)
NPD-farmers Yes Communication, lease agreements, training, favourable loans
regulating (habitat)–provisioning (crop,
fodder, meat)
NPD-farmers Yes Communication, site speciﬁc regulation, assistance in applying for
compensation or PES schemes, assisting in MES schemes, joint planning,
adaptive management
regulating (habitat)–cultural (recreation,
sense of place)
NPD-local inhabitants Yes Communication, joint planning
regulating (habitat)–provisioning (crop,
fodder, meat)
Local to global
communities-
farmers
No Awareness raising, part of taxes allocated to compensation for losses, PES
regulating (ﬂood protection)–
provisioning (crop)
Downstream
settlements-farmers
No PES between winners and losers
cultural (recreation, tourism, education,
research)–provisioning (crop, fodder,
meat)
NPD, visitors,
researchers,
students–farmers
No MES related to cultural services, involvement of farmers in tourism educational
activities and research
PES: Payment for ecosystem services, MES: Market for ecosystem services.
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the knowledge base on ES trade-offs and the related conﬂict
analysis and resolution. However, some studies underline that
interlinkages, synergies and trade-offs between ESs are not yet
fully explored, therefore more research is needed in this regard
(Bennett et al., 2009; Carpenter et al., 2009; Rodríguez et al.,
2006).
Qualitative methods might be combined with the mapping of
ES trade-offs. The number of empirical studies aiming to assess ES
trade-offs spatially have been increasing recently (e.g. Haines-
Young et al., 2012; Raudsepp-Hearne et al., 2010; Ruijs et al., 2013).
Participatory mapping of ESs is also gaining importance (e.g.
Brown et al., 2012; Klain and Chan, 2012; Raymond et al., 2009).
Schägner et al., (2013) show that in many studies mapping is
connected even to economic valuation. There have been a few
attempts to map ESs services in protected areas and to link them
to stakeholders and scales (Butler et al., 2013; Palomo et al. 2013;
Willemen et al., 2013). Based on the experience to date mapping
can be very useful in the analysis of conﬂicts related to ES trade-
offs as well (Hauck et al., 2013).
6. Conclusion
This paper has explored how useful the ES concept is for
identifying the main losses and gains of the land use change in a
protected area due to conservation measures. By connecting ES
trade-offs to different stakeholders, the winners and losers become
apparent, showing a potential for the occurrence of conﬂicts. For
the conﬂicts to emerge, scale issues become important as only those
parties are in direct conﬂict that interact at the same spatial and
time scales (mostly at local scale in the present). It reinforces the
ﬁndings of other studies that emphasise the importance of scale in
the provision and use of ESs and the possibility of scale mismatch
(or misﬁt) in relation to biodiversity policy and governance
(Gómez-Baggethun et al. 2013; Hein et al., 2006; Young et al.,
2010). Other aspects of the gained and lost ESs, e.g. the level of
needs and the directness of the usage might also be important
factors in understanding the emergence of the conﬂict. ESs directly
used for subsistence by locals are serving physiological needs,
therefore their loss will probably create conﬂicts between locals
and the managers of the protected area. This ﬁnding is in line with
other studies on ES trade-offs and protected areas (e.g. Kari and
Korhonen-Kurki, 2013, Niedziałkowski et al., 2014).
Building on the results of the assessment, policy and other
instruments can be advised to handle the scale mismatches and
the conﬂict situations, ranging from conﬂict resolution to MES
schemes. Some studies also emphasise the importance of scale
related to the provision of ES and ES trade-offs in designing the
policy instruments (De Groot et al., 2010; Hein et al., 2006). In
order to become successful, the assistance of the local NPD and
governmental conservation bodies are needed in their design and
application. For some instruments, for instance direct PES schemes
between certain actors, changes in the institutional setting might
also be required. NPDs, as the main local conservation actors, have
a key role to play in conservation management. However, changes
are needed in the operation of NPDs, to be more open for
dialogues and cooperation with local stakeholders.
We can also conclude from our analysis that in assessing ES-
related land use conﬂicts in protected areas a shift might be needed
from a pure scientiﬁc orientation to more policy-oriented research
with closer collaboration with affected stakeholders (Parks and
Gowdy, 2013). Indeed, in conservation research, especially related
to ESs, the need for more participatory approaches has been
recently emphasised (Anton et al., 2010; Cowling et al., 2008;
Menzel and Teng, 2009).
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